





Females in empirically based peer-reviewed studies of internet gaming disorder are 
underrepresented, despite evidence that there are only minor gender disparities present in online 
gaming. Moreover, few studies have specifically evaluated adult gender effects, within a formal 
diagnosis of internet gaming disorder, and behavioral motivation, as defined by the reinforcing 
behavioral function. A mediation analysis evaluated the relationship between gender, behavioral 
motivation, and the diagnostic features in online gaming among adults to understand the impact of 
motivation on videogame playing. The present study interviewed 304 adults (aged over 18 years) 
in which 178 identified as female. Participants completed the Video Game Functional Assessment-
Revised (VGFA-R) and the 20-item Internet Gaming Disorder Test (IGDT-20) via an online 
survey. Results showed that number of hours played per week, and sub-factors of the VGFA-R 
differed between gender, indicating that the function and the maintaining of videogame play is 
essential in evaluating videogame addiction. These findings support and extend the literature’s 
limited findings concerning gender and online gaming. 




The prevalence of internet gaming disorder (IGD) is widely variable across adults1,2 with 
prevalence rates at around 1%-5%3. Females are relatively underrepresented in empirically-based 
peer-reviewed studies4,5, despite evidence that there are only minor gender disparities found in 
online gaming. Recent statistics reported by the Entertainment Software Association6 indicated 
that up to 45% online gamers are female, increasing 12% since 2008. Additionally, females are 
more likely to report poorer mental health issues and higher psychological distress than males7,8, 
along with potential difference in the preoccupation with gaming and associated activities, and the 
constant thinking about gaming (even when not actually playing)9. Furthermore, there are 
differences across gender in relation to motivation10,11 (i.e., a primary motivation for females is to 
maintain relationships or to engage in the social perspective of game play12-14, as opposed to males 
who engage predominantly for achievement-based reasons). 
Understanding the reinforcing behavioral motivations by gender within online gaming is 
underrepresented within the field. There are several standardized assessments that integrate IGD 
criteria, based on the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5)11,15, yet  there is little research evaluating the behavioral perspective of online gaming 
motivation across gender when evaluating duration of active engagement via assessment tools such 
as the IGDT-2016. By conducting a mediation analysis will allow for interpretation of how 
behavioral motivation can affect the criterion of IGD and the differences of gender in videogame 
play17. Therefore, the present study examined the impact of behavioral motivation utilizing the 
Video Game Functional Assessment–Revised (VGFA-R18) in relation to duration of time impact 
of hours of play, gender, and the risk of IGD utilizing the IGDT-20. Based on previous research5,19 
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it was hypothesized that females would have higher levels of attention-maintained behavioral 
motivation, while males would have higher escape-maintained behavioral motivation.   
Methods 
Participants 
A total of 320 participants met inclusion criteria (see Sprong et al.19) and volunteered to 
participate in the study; 304 remained after data cleaning. The average age of the total participants 
that completed the study was 29.8 years (SD=9.82), and 178 identified as female (56%). The 
remaining demographic information is shown in Table 1.  
Materials 
 Participants completed the Video Game Functional Assessment–Revised (VGFA-R) on a 
24-item Likert scale that assesses four functions that sustain videogame play: (i) social attention, 
(ii) tangible/intangible rewards, (iii) escape/avoidance of demands or pain, and sensory stimulation 
(Buono et al., 2016)20. The assessment comprised one of seven responses indicating degrees of 
agreement or disagreement to the statement (1=Never, 2=Almost never, 3=Seldom, 4=Half of the 
time, 5=Usually, 6=Almost always, 7=Always). The assessment included six questions relating to 
each of the four behavioral functions for a total of 24 questions. The VGFA-R had excellent overall 
reliability (α=.927) and individual reliabilities for each functions: attention (α=.91), escape (α.80), 
tangible (α=.84), sensory (α=.76)18. 
 The 20-item Internet Gaming Disorder Test (IGDT-20) assesses six components of 
addictive behavior (i.e., salience, mood modification, tolerance, withdrawal symptoms, conflict, 
and relapse) to which risk of IGD can be made according to the DSM-5 IGD criteria15. The IGDT-
20 includes three to five questions that relate to each of the six components of addictive behavior: 
salience (n=3), mood modification (n=3), tolerance (n=3), withdrawal symptoms (n=3), conflict 
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(n=5), and relapse (n=3). Participants choose one of five responses on a Likert scale (1=strongly 
agree, 2=agree, 3=neither agree nor disagree, 4=disagree, 5=strongly disagree) and the overall 
internal consistency was excellent in the present study (α=.93). 
Procedure 
 The present study was approved by the research team’s institutional review board before 
participant recruitment. All participants received a recruitment email that provided information 
about the study including its purpose, the length of participation in the study, the inclusion criteria, 
(e.g., being aged 18 years+), and information about study discontinuation and reimbursement for 
participation. The email included the recruitment script and the individuals interested in 
participating in the study were instructed to click a link at the end of the recruitment script that 
directed them to the study materials via the Qualtrics software program. All participants were 
debriefed after completion of the assessments and were entered in a prize draw for five $50(US) 
Amazon gift-cards.  
 Data analysis  
 Mediation analyses were performed on how covariates influenced the relationship 
between the predictor and outcome variables. The Average Causal Mediation Effects (ACMEs) 
and Average Direct Effects (ADEs) were combined to obtain the mediation (indirect) effect and a 
direct effect of the levels of the VGFA-R and problematic gaming while examining the direct 
effect of gender and IGDT-20. After a direct relationship between an independent (predictor) and 
dependent (outcome) variable was established, a mediation analysis was performed to determine 
if another variable explained a proportion of the relationship rather than presuming the entirety of 
the relationship was explained by one variable21. Each level of the VGFA-R was used as the 
primary predictor variable and IGDT-20 total score was used as the outcome variable, with gender 
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and average hours played per typical week were used as mediating variables. All analyses were 
analyzed through SAS. 
Results 
 Overall findings for the present study showed that the mediating variable(s) of gender and 
time spent gaming was significant in explaining the relationship between each function of the 
VGFA-R (attention, escape, sensory, tangible) and IGDT-20 total score (see Table 2 for results of 
mediation analysis).  
VGFA-R attention 
Gender. Findings showed a significant effect (coefficient=-2.16; t=-2.10, p=.0366, CI= [-
4.19, -0.14]) of the independent variable VGFA attention score on the mediator gender (i.e., VGFA 
attention score was correlated with gender). VGFA attention had a significant effect with an 
estimate of 0.64 (t=6.72, p<.0001, CI = [0.45, 0.83]) but gender was not significant with an 
estimate of 1.17 (t=.68, p=.495, CI = [-2.20, 4.55]). Gender significantly mediated the 
relationship between VGFA attention and IGDT-20 total score. The direct effect of total IGDT-
20 with attention was significant (R2=.13, F[2,301]= 22.6, p<.0001).  
Time spent gaming. Findings showed a significant effect (coefficient=1.56; t=4.35, 
p<.0001, CI = [0.86, 2.27]) of the independent variable VGFA attention score on the mediator 
hours spent (i.e., VGFA attention score was correlated with hours spent playing). VGFA 
attention had a significant effect with an estimate of 0.49 (t=5.33, p<.0001, CI = [0.31, 0.66]), 
hours spent was significant with an estimate of 3.89 (t=6.63, p<.0001, CI = [2.73, 5.04]), and the 
relationship between VGFA attention and IGDT-20 total score. The direct effect of total IGDT-




Gender. Findings showed a non-significant effect (coefficient=1.76; t=1.86, 
p=.0636, CI = [-0.10, 3.63]) with the independent variable VGFA escape score on the 
mediator gender, showing VGFA escape score was not correlated with gender. The 
following step in the mediation analysis established VGFA escape and gender effects on 
IGDT-20 total score. VGFA escape had a significant effect with an estimate of 1.37 
(t=17.45, p<.0001, CI = [1.21, 1.52]) and gender was also significant with an estimate of -
2.62 (t=-2.02, p=.0442, CI = [-5.17, -0.07]). Gender significantly mediated the relationship 
between VGFA escape and IGDT-20 total score. The direct effect of total IGDT-20 with 
escape was significant (R2=.50, F(2,301)=152.2, p<.0001).  
Time spent gaming. Findings showed a significant effect (coefficient=2.34; t=7.50, 
p<.0001, CI = [1.73, 2.96]) of the independent variable VGFA escape score on the mediator hours 
spent (i.e., VGFA escape score was correlated with hours spent). The following step in the 
mediation analysis established VGFA escape and hours spent effects on IGDT-20 total score. 
VGFA escape had a significant effect with an estimate of 1.23 (t=14.72, p<.0001, CI = [1.07, 
1.39]) and hours spent was significant with an estimate of 1.77 (t=3.57, p=.0004 , CI = [0.79, 
2.74]). The hours spent significantly mediated the relationship between VGFA escape and 
IGDT-20 total score. The direct effect of total IGDT-20 with escape was significant (R2=.52, 
F(2,301)=160.8, p<.0001).  
VGFA-R sensory 
 Gender. Findings showed a non-significant effect (coefficient=.97 (t=1.08, p=.283, CI = 
[-0.80, 2.73]) of the independent variable VGFA sensory score on the mediator gender (i.e., VGFA 
sensory score was not correlated with gender). The following step in the mediation analysis 
established the VGFA sensory and gender effects on IGDT-20 total score. VGFA sensory had a 
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significant effect with an estimate of 1.00 (t=9.73, p<.0001, CI = [0.79, 1.20]) and gender was not 
significant with an estimate of -1.17 (t=-0.73, p=.462, CI = [-4.32, 1.97]). Gender significantly 
mediated the relationship between VGFA sensory and IGDT-20 total score. The direct effect of 
total IGDT-20 with sensory was significant (R2=.24, F(2,301)=47.3, p<.0001).  
Time spent gaming. Findings showed a significant effect (coefficient=1.42; t=4.58, 
p<.0001, CI = [0.81, 2.03]) of the independent variable VGFA sensory score on the mediator hours 
spent (i.e., VGFA sensory score was correlated with hours spent). The following step in the 
mediation analysis established the VGFA sensory and hours spent effects on IGDT-20 total score. 
VGFA sensory had a significant effect with an estimate of 0.83 (t=8.37, p<.0001, CI = [0.64, 1.03]) 
and hours spent was significant with estimate of 3.46 (t=6.25, p<.0001, CI = [2.37, 4.55]). The 
hours spent significantly mediated the relationship between VGFA sensory and IGDT-20 total 
score. The direct effect of total IGDT-20 with sensory was significant (R2=.33, F(2,301)=72.6, 
p<.0001).  
VGFA-R tangible 
Gender. Findings showed a significant effect (coefficient=1.73; t=2.08, p=.0387, CI = 
[0.09, 3.38]) of the independent variable VGFA tangible score on the mediator gender (i.e., VGFA 
tangible score was correlated with gender). The following step in the mediation analysis 
established the VGFA tangible and gender effects on IGDT-20 total score. VGFA tangible had a 
significant effect with an estimate of 0.94 (t=8.27, p<.0001, CI = [0.72, 1.16]) and gender was not 
significant with an estimate of -1.84 (t=-1.11, p=.269, CI = [-5.11, 1.43]). Gender significantly 
mediated the relationship between VGFA tangible and IGDT-20 total score. The direct effect 
of total IGDT-20 with tangible was significant (R2=.19, F(2,301)=34.2, p<.0001).  
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Time spent gaming. Findings showed a significant effect (coefficient=1.76; t=6.23, 
p<.0001, CI = [1.20, 2.32]) of the independent variable VGFA tangible score on the mediator hours 
spent (i.e., VGFA tangible score was correlated with hours spent). The following step in the 
mediation analysis established the VGFA tangible and hours spent effects on IGDT-20 total score. 
The VGFA tangible had a significant effect with an estimate of 0.71 (t=6.18, p<.0001, CI = [0.48, 
0.93]) and hours spent was significant with an estimate of 3.41 (t=5.72, p<.0001, CI = [2.23, 4.58]). 
The hours spent significantly mediated the relationship between VGFA tangible and IGDT-20 total 
score. The direct effect of total IGDT-20 with tangible was significant (R2=.26, F(2,301)=53.5, 
p<.0001).  
Discussion 
The present study evaluated the differences between gender and hours playing videogames 
per week using the Video Game Functional Assessment-Revised (VGFA-R) and the 20-item 
Internet Gaming Disorder Test (IGDT-20) utilizing mediation analysis. The analysis demonstrated 
two predominant findings: (i) a significant gender difference between sub-factors of the VGFA-R, 
and (ii) total score the IGDT-20 related to the number of hours played per week between males 
and females. In both findings, the behavioral motivation of videogame play was critical in 
understanding the interplay between these variables. More specifically, the hours played per week 
across gender were complete mediations. This implies the severity of gaming play as defined by 
number of hours is a contextual variable within the pathology of addictive qualities of online 
gaming. The interaction between average hours played each week and gender significantly 
influenced the total score and each level of the IGDT-20.  
One possible reason for this finding is that while number of hours of play is an important 
component in diagnosing an addiction to online gaming, gender was not a contributing factor. It 
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must be noted that the amount of time spent gaming alone is not necessarily a good predictor of 
problem gamers and that many gamers play excessively with no problems22,23. Given the increased 
prevalence of females engaging with online gaming, further research needs to evaluate the impact 
of how the number of hours, gender, and the risk of developing IGD are associated. The VGFA-R 
sub-scores demonstrated meaningful gender differences in the present study. In particular, 
previous research19,20 has indicated the escape-maintained function of online gaming (i.e., avoiding 
school/job responsibilities) is significantly correlated with number of hours played weekly. 
However, in the present study a possible explanation for this finding is that gender does constitute 
a primary variable when evaluating an escape-maintained motivation of gaming and duration.  
The present study has several limitations. Given that the study collected self-report data 
there is a possibility that data could have been biased due to social desirability bias and recall bias. 
The study was also cross-sectional, therefore, causality relating to any of the studied variables 
could not be determined. An attempt was made to mitigate some of these potential issues by 
installing smart technology within the Qualtrics survey to minimize potential biases, while 
providing a lottery-based incentive to individuals who completed the survey. While the data were 
collected via convenience sampling, it should be noted that in the present study the average mean 
age of individuals who engaged in online gaming (i.e., 29 years), and the increasing female usage 
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